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Introduction 
 
Magnetic Resonance Imaging (MRI) offers a valuable research tool for the assessment of 3D spinal 
deformity in AIS, however the horizontal patient position imposed by conventional scanners 
removes the axial compressive loading on the spine which is an important determinant of deformity 
shape and magnitude in standing scoliosis patients. The objective of this study was to design, 
construct and test an MRI compatible compression device for research into the effect of axial 
loading on spinal deformity using supine MRI scans. 
 
Methods 
 
The compression device was designed and constructed, consisting of a vest worn by the patient, 
which was attached via straps to a pneumatically actuated footplate. An applied load of 0.5 x 
bodyweight was remotely controlled by a unit in the scanner operator’s console. The entire device 
was constructed using non-metallic components for MRI compatibility. The device was evaluated by 
performing unloaded and loaded supine MRI scans on a series of 10 AIS patients. The coronal 
Cobb angle was compared between unloaded and loaded scans, and a new measure of spinal 
flexibility under axial compression was defined and compared to the fulcrum bending flexibility 
defined by Luk et al (1). 
 
Results 
 
All scans were performed successfully with no adverse incidents reported. The patient group had a 
mean initial (unloaded) major Cobb angle of 43±7º, which increased to 50±9º on application of the 
compressive load. The 7° increase in mean Cobb angle is consistent with that reported by a 
previous study comparing standing versus supine posture in scoliosis patients (2). The axial 
compression flexibility was strongly correlated with the fulcrum bending flexibillity (R2=0.89), 
suggesting that axially loaded MRI provides an alternative method of measure of spinal flexibility in 
adolescent idiopathic scoliosis for research studies. 
 
Discussion 
 
An MRI compatible compression device has been successfully designed and constructed, providing 
a research tool for studies into the effect of axial loading on 3D spinal deformity in scoliosis. The 3D 
axially loaded MR imaging capability developed in this study will allow future research 
investigations of the effect of axial loading on spinal rotation, and for imaging the response of 
scoliotic spinal tissues to axial loading. 
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